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(57) ABSTRACT 
A handheld hydrosol delivery device includes a canister 
which is at least partially filled with a liquid formulation of 
one or more liquids and optional particles, and one or more 
propellants where at least one of the liquids, propellants, 
particles and combinations thereof is a flavor, a pressure 
valve which expels at least a portion of the liquid formula 
tion and at least a portion of the propellant from the canister 
while dispersing the propellant into the liquid formulation 
forming a consumable flavored hydrosol comprising one or 
more gases dispersed within the liquid formulation, through 
a nozzle delivering the hydrosol to a user. 

16 Claims, 2 Drawing Sheets 
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HYDROSOL BASED FLAVOR DELIVERY 
DEVICE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation application of U.S. 
application Ser. No. 12/943,577 entitled Hydrosol Based 
Flavor Delivery Device, filed on Nov. 10, 2010, which 
claims priority under 35 U.S.C. S 119(e) to U.S. Provisional 
Patent Application No. 61/259,862, filed Nov. 10, 2009, the 
entire contents of which are incorporated herein by refer 
CCC. 

SUMMARY 

Provided is a portable handheld flavor delivery device 
which ejects a consumable flavored hydrosol for oral con 
Sumption comprising: one or more liquids; one or more 
propellants; a pressure valve that expels at least a portion of 
the one or more liquids and at least a portion of the one or 
more propellants from the portable handheld flavor delivery 
device while dispersing the one or more propellants into the 
one or more liquids, thus forming a consumable flavored 
hydrosol comprising one or more gases dispersed within one 
or more liquids, the pressure valve being activated by a 
pressure drop in the flavor delivery device; and a nozzle for 
delivery of the consumable flavored hydrosol. The pressure 
drop in the flavor delivery device can be created by applying 
a Suction force to the nozzle. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows an embodiment of a cylindrical flavor 
delivery device including a nozzle. 

FIG. 2 shows another embodiment of a cylindrical flavor 
delivery device including a manual input. 

FIG. 3 illustrates an embodiment of a consumable fla 
vored hydrosol delivery device. 

FIG. 4 shows an embodiment of a consumable flavored 
hydrosol. 

DETAILED DESCRIPTION 

Generally, a hydrosol is a system comprising Small gas 
bubbles dispersed within a liquid matrix. Optionally, par 
ticles can also be dispersed in the liquid, for example, flavor 
particles. As the gas bubbles escape from the liquid, the 
hydrosol can dissipate. For example, the gas bubbles can 
provide a carbonated fiZZing effect in a user's mouth and the 
residual liquid and optional particles can be Swallowed 
leaving the user with a refreshed mouth and pleasant after 
taste. In another example, the gas bubbles can be unflavored, 
Such as air to provide a semi-solid, whipped emulsion 
consistency to the hydrosol. 

Without wishing to be bound by theory, hydrosols are 
described with reference to colloidal suspensions (colloids) 
in terms of Suspending medium and dispersed substance. A 
Solid Suspended in a liquid can be a type of colloid called a 
Sol or a gel. Generally, Sols contain individual dispersed 
particles and in gels the particles link together in a structure 
of Some strength. Examples of sols and gels are protoplasm, 
starch, gelatin and jelly, clay and the like. Some gels can be 
colloids of liquid dispersed in a solid Suspending medium 
similar to a solid emulsion, for example, cheese. When gas 
is dispersed in liquid the colloids are referred to as foam, 
Such as Soap Suds, whipped cream and beer foam. Most 
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2 
foams in which the liquid phase is pure water are short lived, 
but if the surface tension of the water is reduced by the 
addition of a surface-active agent (Surfactant, e.g., Soap, 
licorice, etc.), very stable foams may be generated. Further 
more, a liquid dispersed in another liquid as Suspending 
medium is an emulsion, such as mayonnaise (e.g., Salad oil 
and lemon juice or vinegar in raw egg whites), milk, face 
cream and the like. Whipped cream is both an emulsion and 
a foam since both butterfat and air bubbles are colloidally 
Suspended in the liquid. Finally, when a gas is dispersed in 
a solid, the colloids are referred to as solid foams, such as 
aerogels, polyurethane foam, etc. 
The hydrosol can be produced from a formulation com 

prising liquid and optionally, Solid elements. The formula 
tion can be injected with gas and thoroughly mixed to 
produce the hydrosol and delivered to a user's mouth. 
Characteristics of the elements of the formulation and the 
degree of mixing affect the characteristics of the hydrosol. 
For example, when a high viscosity liquid is used to form the 
liquid matrix, the hydrosol behaves like a gel and may be 
longer lasting than a hydrosol formed with a low viscosity 
liquid. When a less viscous liquid is used, the hydrosol 
behaves more like a foam such as large gas-filled bubbles. 
The formulation may comprise a combination of miscible 

or immiscible liquids and/or particles. Stabilizers within the 
liquid matrix can prolong the retention time of the gas 
bubbles within the liquid matrix for a long lasting foam. A 
surfactant in the formulation promotes the formation of the 
liquid matrix into the foam hydrosol. A thickener can 
increase the viscosity of the formulation and allow a stabile 
foam to form. Although a foam stabilizer is not the same as 
a thickener, certain elements are both thickeners and foam 
stabilizers. 
The liquid matrix of the hydrosol may be a flavor or 

contain additional miscible or immiscible liquids which may 
be flavors. The formulation may be an emulsion of immis 
cible liquids. When gas is injected in the formulation to form 
the hydrosol, a combination of liquids can affect the texture 
of the resulting hydrosol. 

Flavor and/or texture particles in the formulation can be 
dispersed throughout the formed hydrosol. The particles can 
be solid and remain solid or dissolve or gradually vaporize 
into the hydrosol gas bubbles. For example, the particles can 
be solids in the liquid matrix and vaporize to add a mint 
flavor. The particles can be a flavor Such as pepper and 
remain solid in the formed hydrosol. The particles can be a 
salt which gradually dissolve in the liquid matrix of the 
hydrosol. Some of the particles Such as mint can gradually 
vaporize in the hydrosol adding flavor to the Small gas 
bubbles of the hydrosol. 
The small gas bubbles can be injected into the formulation 

to form the hydrosol, flavor the hydrosol and propel the 
hydrosol. For example, the gas can comprise carbon dioxide 
to impart an effervescent quality to the hydrosol foam, 
nitrous oxide to impart a sweet flavor to the hydrosol foam 
or the gas can comprise air to propel the formulation and 
form the hydrosol while not imparting a flavor to the 
hydrosol. 

In an exemplary embodiment, a portable handheld flavor 
delivery device is provided for producing a consumable 
flavored hydrosol for oral consumption. The consumable 
flavored hydrosol may be in the form of a foam. The 
consumable flavored hydrosol preferably contains the flavor 
of for example, ginger, juniper, wintergreen, licorice, anise, 
cinnamon, lemon, orange, cloves, Vanilla, or mixtures 
thereof. The consumable flavored hydrosol may contain 
aqueous or non-aqueous flavor compounds. The flavor com 
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pounds may comprise particles, such as, for example, men 
thol-containing microbeads, or menthol that has otherwise 
been encapsulated. Thus, the consumable flavored hydrosol 
allows simultaneous delivery of flavored liquid(s) with gas, 
which may be flavored, and optionally flavor particles. If 5 
solid particles are included, the consumable flavored hydro 
Sol may act as a barrier to prevent Small solid flavor particles 
from being inhaled from the mouth of a consumer into the 
lungs of the consumer. 
The consumable flavored hydrosol may contain propylene 

glycol alginate, lipids, proteins (e.g., potato proteins, patatin, 
and/or protease inhibitors), extracts from yucca plants, foam 
stabilizers (e.g., Biofoam K), or mixtures thereof. Other 
optional consumable flavored hydrosol ingredients include 
Surfactants (for lowering the Surface tension of the liquid) 
and thickening agents. When the consumable flavored 
hydrosol does not contain any thickening agents, the result 
ing hydrosol may resemble bubbles which are preferably 
stable and less dense than a foam formed with thickening 
agents. The formulation of the consumable flavored hydro 
Sol may be adjusted (e.g., by changing the proportions of the 
disclosed ingredients and/or including additional ingredi 
ents) such that the resulting hydrosol more closely resembles 
a gel than a foam. 

FIG. 1 shows an embodiment of a cylindrical flavor 
delivery device 100 including a nozzle 110 (mouthpiece or 
constriction to increase the dispersion of the gas into the 
liquid by shearing the gas bubbles into Smaller sized gas 
bubbles or by more uniformly dispersing the gas bubbles in 
the liquid). FIG. 2 shows another embodiment of a cylin 
drical flavor delivery device including an optional manual 
input 130. FIG. 3 shows a schematic of an exemplary 
embodiment of the flavor delivery device 100. The flavor 
delivery device 100 comprises one or more liquids, one or 
more propellants and optionally, one or more particles in a 
canister 102. For example, the liquids, propellants and 
particles may be a formulation 104 under pressure in the 
canister 102. Optionally, these elements of the formulation 
may be stored in separate canisters (not shown) to be 
combined only at the time of hydrosol formation. 

According to the embodiment shown in FIG. 3, a pressure 
valve 108 expels at least a portion of the one or more liquids, 
at least a portion of the one or more propellants and 
optionally, at least a portion of the one or more particles 
from the portable handheld flavor delivery device 100 
canister 102. Preferably, the one or more propellants are 
dispersed into the one or more liquids as they exit the 
canister 102 forming the consumable flavored hydrosol 200 
comprising one or more gases dispersed within the one or 
more liquids with the optional particles. 
The pressure valve 108 can be activated automatically or 

manually. Preferably, manual operation, for example manual 
input resulting in the depression of a bias spring of the 
pressure valve 108, delivers the consumable flavored hydro 
sol 200 to a consumers mouth (not shown). Also preferably, 
a controller 114 receives a flow signal from a flow sensor 
120 located in the nozzle (mouthpiece) 110 of the flavor 
delivery device 100 when a consumer induces a pressure 
drop in the nozzle 110 or an activation signal from an 
optional manual input 130. For example, air flowing past a 
flow opening 118 in the nozzle 110 can be sensed by the flow 
sensor 120 which sends the flow signal to the controller 114 
over transmit line 122. In response to the flow signal the 
controller 114 sends a valve signal over transmit line 124 to 
pressure valve 108 activating the pressure valve 108 to 
deliver the consumable flavored hydrosol 200 to a consum 
er's mouth. Optional flow passages 132 and 134 can provide 
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4 
a delivery route from the canister 102 to the nozzle 110 via 
the pressure valve 108. In another example, the consumer 
can activate a manual input 130. Such as pressing a button 
or rotating a knob, to send the activation signal to the 
controller 114 over transmit line 126. In response to the 
activation signal, the controller 114 sends the valve signal 
over transmit line 124 to pressure valve 108 activating the 
pressure valve 108 to deliver the consumable flavored 
hydrosol 200 to the consumer's mouth. The signal transmit 
lines 122/124/126 are not particularly limited and can be 
wired or wireless. 
The pressure valve 108 can comprise a sensor that detects 

a pressure drop in the flavor delivery device 100 and control 
circuitry that activates the pressure valve 108. In particular, 
the pressure sensor can be in (fluid) communication with the 
nozzle 110 via a flow passage 134. The flow passage 134 can 
include a flow opening through which ambient air can be 
drawn into the flow passage 134 by a user applying Suction 
to the nozzle 110. Thus, the flavor delivery device 100 can 
be activated by a user inhaling or applying Suction on an 
outlet of the nozzle 110. This application of suction causes 
a differential pressure in the flow passage 134, which is 
sensed by the sensor 120. The sensor 120 can be extremely 
sensitive. For example, the sensor 120 can be triggered at a 
selected threshold value of air flow through the passage, for 
example, as low as about 3 liters/min. This value equals less 
than about /10 of the typical human inhalation flow rate. 
Accordingly, the user can trigger the flow sensor 120 with 
out wasting appreciable lung Volume. Stated otherwise, 
when a user inhales on the nozzle 110, the pressure drop in 
the nozzle 110 is sensed by the sensor 120. Upon detection 
of the pressure drop by the sensor 120, the sensor 120 sends 
a signal to control circuitry, which causes activation of the 
pressure valve 108. 

FIG. 4 shows an exemplary embodiment of a consumable 
flavored hydrosol 200 produced by the flavor delivery 
device 100. The flavored hydrosol 200 comprises a consum 
able flavored hydrosol matrix 204 comprising a first liquid 
216 and a second liquid 218. As illustrated in FIG. 4, the 
second liquid 218 may be embedded in the first liquid 216 
as discrete Swirls (regions) of contrasting color and flavor. 
First gas bubbles 208 and second gas bubbles 210 are shown 
in the flavored hydrosol 200 surrounded by the liquid matrix 
204. First particles 212 and second particles 214 are shown 
dispersed in the liquid matrix 204 of the flavored hydrosol. 
FIG. 4 illustrates the second particles 214 vaporizing into the 
first gas bubbles at arrow 220 and dissolving in first liquid 
216 at arrow 222. 
At least a portion of the one or more liquids may be 

pressurized in the canister 102. At least a portion of the one 
or more propellants may be a propellant gas, a compressed 
gas, or a liquid that forms a gas when expelled from the 
pressure valve 108 of the portable handheld flavor delivery 
device 100 while being dispersed into the one or more 
liquids. The one or more propellants may comprise carbon 
dioxide. The carbon dioxide may aid in pressurizing at least 
a portion of the one or more liquids. Carbon dioxide may 
provide additional flavor, effervescence or carbonation to the 
formed consumable flavored hydrosol 200. 

Also provided is a method of producing a consumable 
flavored hydrosol 200 to a consumer's mouth. An embodi 
ment of the method comprises providing a portable handheld 
flavor delivery device 100 comprising one or more liquids, 
one or more propellants, optional particles, a pressure valve 
108, and a nozzle 110; and creating a pressure drop in the 
flavor delivery device 100 by puffing on the nozzle 110. 
which activates the pressure valve 108. The pressure drop 
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expels at least a portion of the one or more liquids, at least 
a portion of the one or more propellants and optional 
particles from the portable handheld flavor delivery device 
100. Preferably, the one or more propellants are dispersed 
into the one or more liquids as they exit the canister 102, 
thus forming a consumable flavored hydrosol 200 compris 
ing one or more gases (e.g., the first gas 208 and second gas 
210) dispersed within one or more liquids (e.g., the first 
liquid 216 and second liquid 218) containing optional par 
ticles (e.g., first particles 212 and second particles 214), 
which is delivered for oral consumption, e.g., to the con 
Sumer's mouth, through the nozzle 110. 

In another embodiment of producing a consumable fla 
vored hydrosol 200 for oral consumption, the method 
includes providing a portable handheld flavor delivery 
device 100 comprising one or more liquids, one or more 
gases, optional particles, a pressure valve 108, and a nozzle 
110; and manually activating the pressure valve 108. The 
activated pressure valve 108 expels at least a portion of the 
one or more liquids and at least a portion of the one or more 
gases from the portable handheld flavor delivery device 100 
while dispersing the one or more gases into the one or more 
liquids having optional particles. The dispersed gases in the 
liquids thus forming a consumable flavored hydrosol 200 
comprising one or more gases and optional particles dis 
persed within one or more liquids, which is delivered for 
oral consumption, e.g., to the consumer's mouth, through 
the nozzle 110. 

While various embodiments have been described, it is to 
be understood that variations and modifications may be 
resorted to as will be apparent to those skilled in the art. 
Such variations and modifications are to be considered 
within the purview and scope of the claims appended hereto. 
What is claimed is: 
1. A method of producing a consumable flavored hydrosol 

for oral consumption with a portable handheld flavor deliv 
ery device, the portable handheld flavor delivery device 
comprising at least one canister therein wherein the at least 
one canister includes one or more liquids and one or more 
propellants, the method comprising: 

expelling at least a portion of the one or more liquids and 
at least a portion of the one or more propellants from 
the at least one canister while dispersing the one or 
more propellants into the one or more liquids so as to 
form a consumable flavored hydrosol comprising one 
or more gases mixed within one or more liquids; 

wherein the portable handheld flavor delivery device 
includes a pressure valve that is activated via a pressure 
drop Such that the one or more propellants and the one 
or more liquids are expelled from the pressure valve 
when the pressure valve is activated. 

2. The method of claim 1, wherein the portable handheld 
device comprises a nozzle, the method comprising applying 
a Suction force to the nozzle to activate the pressure valve. 

3. The method of claim 1, wherein the portable handheld 
device includes a flow sensor and a controller, the method 
further comprising sensing air flow created by a pressure 
drop with the flow sensor, sending a signal to the controller 
from the flow sensor when airflow is sensed, and activating 
the pressure valve by sending a signal from the controller to 
the pressure valve. 

4. The method of claim 1, wherein the at least one canister 
comprises a first canister and a second canister, the method 
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6 
comprising expelling the one or more propellants from the 
first canister and expelling the one or more liquids from the 
second canister. 

5. The method of claim 1, wherein the portable handheld 
device comprises a nozzle, the method further comprising 
delivering the consumable flavored hydrosol through the 
nozzle to a consumer's mouth. 

6. The method of claim 1, comprising pressurizing a 
portion of the one or more liquids before expelling the one 
or more liquids. 

7. The method of claim 1, wherein at least a portion of the 
one or more propellants comprises a compressed gas. 

8. The method of claim 1, wherein at least a portion of the 
one or more propellants comprises a liquid that forms a gas 
when expelled wherein the liquid that forms a gas when 
expelled is dispersed into the one or more liquids. 

9. The method of claim 1, wherein the one or more liquids 
comprises one or more thickening agents such that the 
consumable flavored hydrosol comprises one or more thick 
ening agents. 

10. The method of claim 1, wherein the one or more 
propellants comprises one of carbon dioxide, oxygen, 
nitrous oxide, air or a combination thereof. 

11. The method of claim 1, wherein the consumable 
flavored hydrosol comprises one or more flavor compounds, 
and further wherein the one or more liquids optionally 
comprise the one or more flavor compounds; and 

(a) the one or more flavor compounds comprise one or 
more non-aqueous flavor compounds; and/or 

(b) the one or more flavor compounds comprise one or 
more aqueous flavor compounds. 

12. The method of claim 1, wherein 
(a) the consumable flavored hydrosol comprises one or 

more surfactants, and further wherein the one or more 
liquids optionally comprise the one or more Surfactants; 

(b) the consumable flavored hydrosol comprises one or 
more ingredients selected from the group consisting of 
propylene glycol alginate, lipids, proteins, extracts 
from yucca plants, foam stabilizers, and mixtures 
thereof; 

(c) the consumable flavored hydrosol comprises one or 
more particles, and further wherein the one or more 
liquids comprise the one or more particles; and/or 

(d) the consumable flavored hydrosol comprises a foam, 
a gel, an emulsion or a combination thereof. 

13. The method of claim 1, wherein the consumable 
flavored hydrosol comprises a flavor selected from the group 
consisting of ginger, juniper, Wintergreen, licorice, anise, 
cinnamon, lemon, orange, cloves, Vanilla, menthol and 
mixtures thereof. 

14. The method of claim 1, further comprising expelling 
one or more particles with the one or more liquids and the 
one or more propellants and dispersing the one or more 
particles with the one or more propellants into the one or 
more liquids, thus forming a consumable flavored hydrosol 
comprising one or more gases and one or more particles 
dispersed within one or more liquids. 

15. The method of claim 14, wherein the particles are 
solids that vaporize in the hydrosol wherein the particles add 
flavor to the consumable flavored hydrosol. 

16. The method of claim 14, wherein the particles are a 
salt that dissolves in a liquid matrix of the consumable 
flavored hydrosol. 


